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* NOTICES * 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the failure remedy of a wave-length-multiple-telecommunication system which 
changes two or more signals into the lightwave signal with which wavelength differs, 
respectively, multiplexs between transmission equipment, and performs wavelength multiplex 
optical telecommunications The function which transmits and receives reserve wavelength other 
than the wavelength used for a communication link is given to each transmission equipment. 
Failure remedy of the wave-length-multiple-telecommunication system characterized by 
transmitting this information to transmitting-side transmission equipment, changing into the 
lightwave signal of said reserve wavelength the signal which the failure generated in 
transmitting-side transmission equipment, and transmitting when a failure is detected by 
reception of which lightwave signal with receiving-side transmission equipment. 
[Claim 2] In the failure remedy of a wave-length-multiple-telecommunication system which 
changes two or more signals into the lightwave signal with which wavelength differs, 
respectively, multiplexs between transmission equipment, and performs wavelength multiplex 
optical telecommunications The function which transmits and receives two or more reserve 
wavelength other than the wavelength used for a communication link is given to each 
transmission equipment. When a failure is detected by reception of any or two or more lightwave 
signals with receiving-side transmission equipment, Failure remedy of the wave-length-multiple- 
telecommunication system characterized by transmitting this information to transmitting-side 
transmission equipment, changing into the lightwave signal of two or more of said reserve 
wavelength two or more signals which the failure generated in transmitting-side transmission 
equipment, respectively, and transmitting. 

[Claim 3] The optical transmitting section which changes two or more signals, multiplexs them 
to each transmission equipment at the lightwave signal with which wavelength differs, 
respectively, and transmits a wavelength multiplexing lightwave signal to a transmission line, 
The optical receive section which separates spectrally the wavelength multiplexing lightwave 
signal received from the transmission line, and the optical transmitting section of the same 
reserve as said optical transmitting section and an optical receive section and a spare optical 
receive section are prepared. In the failure remedy of the wave-length-multiple- 
telecommunication system to which said optical transmitting section and said optical receive 
section were connected to in the transmission line between each transmission equipment, and the 
optical transmitting section of said reserve and the optical receive section of said reserve were 
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connected in the spare transmission line The function which transmits and receives two or more 
reserve wavelength other than the wavelength used for a communication link at said optical 
transmitting section, The function to receive said two or more reserve wavelength is given to said 
optical receive section. When a failure is detected by reception of any or two or more lightwave 
signals in the optical receive section of receiving-side transmission equipment, Failure remedy of 
the wave-length-multiple-telecommunication system characterized by transmitting this 
information to the optical transmitting section of transmitting-side transmission equipment, 
changing into the lightwave signal of two or more of said reserve wavelength the signal which 
the failure generated in this optical transmitting section, and transmitting. 
[Claim 4] In the wave-length-multiple-telecommunication system which performs wavelength 
multiplex optical telecommunications between transmission equipment The optical transmitting 
section which changes two or more signals, multiplexs them to each transmission equipment at 
the lightwave signal with which wavelength differs, respectively, and transmits a wavelength 
multiplexing lightwave signal to a transmission line, The reserve wavelength transmitting section 
it changes [ section ] into reserve wavelength other than the wavelength which changes into said 
lightwave signal any of two or more of said signals they are, and multiplexs [ section ] to said 
wavelength multiplexing lightwave signal, With the optical receive section which separates 
spectrally and outputs the received wavelength multiplexing lightwave signal from a 
transmission line When it is detected that the failure occurred in the supervisory circuit which 
detects the lightwave signal which supervised each lightwave signal separated spectrally and the 
failure generated, and which lightwave signal, while choosing the lightwave signal of said 
reserve wavelength as an output of this lightwave signal The wave-length-multiple- 
telecommunication system characterized by having the control means which transmits the 
information on the lightwave signal which the failure generated to transmitting-side transmission 
equipment, and the means for switching which transforms the signal which said reserve 
wavelength transmitting section is operated and corresponds using said information transmitted 
from receiving-side transmission equipment to said reserve wavelength. 
[Claim 5] In the wave-length-multiple-telecommunication system which performs wavelength 
multiplex optical telecommunications between transmission equipment The optical transmitting 
section which changes two or more signals, multiplexs them to each transmission equipment at 
the lightwave signal with which wavelength differs, respectively, and transmits a wavelength 
multiplexing lightwave signal to a transmission line, The reserve wavelength transmitting section 
it changes [ section ] into two or more reserve wavelength other than the wavelength which 
changes any of two or more of said signals, or plurality into said lightwave signal, respectively, 
and multiplexs [ section ] to said wavelength multiplexing lightwave signal, With the optical 
receive section which separates spectrally and outputs the received wavelength multiplexing 
lightwave signal from a transmission line When it is detected that the failure occurred in the 
supervisory circuit which detects the lightwave signal which supervised each lightwave signal 
separated spectrally and the failure generated, and any or two or more lightwave signals, while 
choosing the lightwave signal of said reserve wavelength as an output of two or more of these 
lightwave signals, respectively Using the control means which transmits the information on the 
lightwave signal which the failure generated to transmitting-side transmission equipment, and 
said information transmitted from receiving-side transmission equipment The wave-length- 
multiple-telecommunication system characterized by having the means for switching which 
transforms two or more signals which said reserve wavelength transmitting section is operated 
and correspond to said two or more reserve wavelength, respectively. 
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[Claim 6] The wave-length-multiple-telecommunication system according to claim 4 to 5 
characterized by the optical transmitting section of said reserve and the optical receive section of 
said reserve having further the spare transceiver system connected in the spare transmission line 
while having the still more nearly same spare optical transmitting section as said optical 
transmitting section, and the optical receive section of the same reserve as said optical receive 
section in each transmission equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention changes two or more signals into the light from which 
wavelength differs, respectively, multiplexs, and relates to failure relief of the wave-length- 
multiple-telecommunication system which performs wave-length multiple telecommunication 
through a transmission line and its failure remedy, especially the optical output circuit of 
transmission equipment. 
[0002] 

[Description of the Prior Art] Drawing 2 is the functional block diagram showing an example of 
this conventional kind of wave-length-multiple-telecommunication system. In drawing 2 , 100 
and 200 are transmission equipment, respectively, optical transmitting section 101a and optical 
receive section 101b are prepared in transmission equipment 100, optical receive section 201a 
and optical transmitting section 201b are prepared in transmission equipment 200, and two-way 
communication is performed through two transmission lines 8a and 8b. 
[0003] Moreover, the optical output circuit which changes the electrical signal into which 2 is 
inputted, respectively into the lightwave signal of the wavelength (lambdal -lambda4) which was 
able to be defined beforehand, respectively, The multiplexing machine which 3 multiplexs the 
lightwave signal from each optical output circuit 2, and is made into one wavelength 
multiplexing lightwave signal, The transmitting-side amplifier which amplifies the lightwave 
signal with which 4 was multiplexed, the receiving-side optical amplifier which amplifies the 
lightwave signal with which 5 has been sent through a transmission line, The splitter with which 
6 separates a lightwave signal spectrally, and 7 are band pass filters (BPF) with which passage 
frequency bands differ, respectively, and it is changed into an electrical signal by the light / 
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electric transducer which the lightwave signal which the lightwave signal of each wavelength 
was separated and was separated by the splitter 6 and BPF7 does not illustrate. 
[0004] Next, actuation is explained. Four lightwave signals which were changed into four 
lightwave signals of the wavelength ( drawing 2 lambdal-lambda4) defined beforehand in the 
optical output circuit 2, respectively, and were changed into each wavelength lambdal-lambda4 
are multiplexed with the multiplexing vessel 3, and by the transmitting-side amplifier 4, each 
signal ( drawing 2 four signals) inputted from the outside amplifies optical output power, and is 
sent out to transmission-line 8a. Moreover, in a receiving side, after amplifying the optical- 
multiplexing signal decreased through transmission-line 8a with the receiving-side amplifier 5, 
wavelength separation of lambdal-lambda4 is performed, each lightwave signal is changed into 
an electrical signal, and reception of a signal is performed by a splitter 6 and BPF7. Moreover, 
the communication link to transmission equipment 100 from transmission equipment 200 is 
performed similarly. 

[0005] When a failure occurs, for example in the optical output circuit of lambda 1, it becomes 
impossible however, to transmit one of four signals which should be transmitted in a wave- 
length-multiple-telecommunication system as shown in drawing 2 . Therefore, as shown in 
drawing 3 , while giving the spare optical transmitting sections 102a and 202b and the spare 
optical receive sections 102b and 202a to each transmission equipment in this kind of wave- 
length-multiple-telecommunication system, respectively When it has spare transmission-line 8- 
2a and 8-2b, for example, a failure occurs in the optical output circuit of lambda 1, hand control 
or the change-over circuit which is not illustrated operates, and it is constituted so that it may 
communicate by switching to spare optical transmitting section 102a, transmission-line 8-2a, and 
spare optical receive section 202a. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the conventional wave-length-multiple- 
telecommunication system has the composition of it having been constituted as mentioned above 
and having given the spare transceiver system in preparation for generating of a failure, 
respectively, it becomes expensive, while a system is complicated and enlarging. Moreover, 
although a line failure may be caused when the further failure occurs in the transceiver system of 
this reserve since it is applied only by the spare transceiver system until it makes package 
exchange etc. restore when a failure occurs Since the wavelength to be used was specified, the 
optical output circuit of a wave-length-multiple-telecommunication system had troubles, like the 
case where the optical output circuit which had to give the package of each wavelength to 
maintenance, for this reason the failure generated is unexchangeable immediately arises. 
[0007] When this invention is made in order to solve this trouble, and it does not need a spare 
transceiver system but a failure occurs in an optical output circuit, it aims at offering the wave- 
length-multiple-telecommunication system which switches an optical output circuit for 
transmission equipment itself, and can continue a communication link, and its failure remedy. 
[0008] 

[Means for Solving the Problem] The failure remedy of the wave-length-multiple- 
telecommunication system concerning this invention In the failure remedy of a wave-length- 
multiple-telecommunication system which changes two or more signals into the lightwave signal 
with which wavelength differs, respectively, multiplexs between transmission equipment, and 
performs wavelength multiplex optical telecommunications The function which transmits and 
receives reserve wavelength other than the wavelength used for a communication link is given to 
each transmission equipment. When a failure is detected by reception of which lightwave signal 
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with receiving-side transmission equipment, it is characterized by transmitting this information 
to transmitting-side transmission equipment, changing into the lightwave signal of said reserve 
wavelength the signal which the failure generated in transmitting-side transmission equipment, 
and transmitting. 

[0009] Moreover, when the function which transmits and receives two or more reserve 
wavelength other than the wavelength used for a communication link is given to each 
transmission equipment and a failure is detected by reception of any or two or more lightwave 
signals with receiving-side transmission equipment, it is characterized by transmitting this 
information to transmitting-side transmission equipment, changing into the lightwave signal of 
two or more of said reserve wavelength two or more signals which the failure generated in 
transmitting-side transmission equipment, respectively, and transmitting. 
[0010] The optical transmitting section which changes two or more signals, multiplexs them to 
each transmission equipment at the lightwave signal with which wavelength differs, respectively, 
and furthermore transmits a wavelength multiplexing lightwave signal to a transmission line, The 
optical receive section which separates spectrally the wavelength multiplexing lightwave signal 
received from the transmission line, and the optical transmitting section of the same reserve as 
said optical transmitting section and an optical receive section and a spare optical receive section 
are prepared. In the failure remedy of the wave-length-multiple-telecommunication system to 
which said optical transmitting section and said optical receive section were connected to in the 
transmission line between each transmission equipment, and the optical transmitting section of 
said reserve and the optical receive section of said reserve were connected in the spare 
transmission line The function which transmits and receives two or more reserve wavelength 
other than the wavelength used for a communication link at said optical transmitting section, The 
function to receive said two or more reserve wavelength is given to said optical receive section. 
When a failure is detected by reception of any or two or more lightwave signals in the optical 
receive section of receiving-side transmission equipment, it is characterized by transmitting this 
information to the optical transmitting section of transmitting-side transmission equipment, 
changing into the lightwave signal of two or more of said reserve wavelength the signal which 
the failure generated in this optical transmitting section, and transmitting. 
[001 1] Moreover, the wave-length-multiple-telecommunication system concerning this invention 
In the wave-length-multiple-telecommunication system which performs wavelength multiplex 
optical telecommunications between transmission equipment The optical transmitting section 
which changes two or more signals, multiplexs them to each transmission equipment at the 
lightwave signal with which wavelength differs, respectively, and transmits a wavelength 
multiplexing lightwave signal to a transmission line, The reserve wavelength transmitting section 
it changes [ section ] into reserve wavelength other than the wavelength which changes into said 
lightwave signal any of two or more of said signals they are, and multiplexs [ section ] to said 
wavelength multiplexing lightwave signal, With the optical receive section which separates 
spectrally and outputs the received wavelength multiplexing lightwave signal from a 
transmission line When it is detected that the failure occurred in the supervisory circuit which 
detects the lightwave signal which supervised each lightwave signal separated spectrally and the 
failure generated, and which lightwave signal, while choosing the lightwave signal of said 
reserve wavelength as an output of this lightwave signal It is characterized by having the control 
means which transmits the information on the lightwave signal which the failure generated to 
transmitting-side transmission equipment, and the means for switching which transforms the 
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signal which said reserve wavelength transmitting section is operated and corresponds using said 
information transmitted from receiving-side transmission equipment to said reserve wavelength. 
[0012] Moreover, the optical transmitting section which changes two or more signals, multiplexs 
them to each transmission equipment at the lightwave signal with which wavelength differs, 
respectively, and transmits a wavelength multiplexing lightwave signal to a transmission line, 
The reserve wavelength transmitting section it changes [ section ] into two or more reserve 
wavelength other than the wavelength which changes any of two or more of said signals, or 
plurality into said lightwave signal, respectively, and multiplexs [ section ] to said wavelength 
multiplexing lightwave signal, With the optical receive section which separates spectrally and 
outputs the received wavelength multiplexing lightwave signal from a transmission line When it 
is detected that the failure occurred in the supervisory circuit which detects the lightwave signal 
which supervised each lightwave signal separated spectrally and the failure generated, and any or 
two or more lightwave signals, while choosing the lightwave signal of said reserve wavelength 
as an output of two or more of these lightwave signals, respectively It is characterized by having 
the control means which transmits the information on the lightwave signal which the failure 
generated to transmitting-side transmission equipment, and the means for switching which 
transforms two or more signals which said reserve wavelength transmitting section is operated 
and correspond using said information transmitted from receiving-side transmission equipment 
to said two or more reserve wavelength, respectively. 

[0013] Furthermore, while having the still more nearly same spare optical transmitting section as 
said optical transmitting section, and the optical receive section of the same reserve as said 
optical receive section in each transmission equipment, the optical transmitting section of said 
reserve and the optical receive section of said reserve are characterized by having further the 
spare transceiver system connected in the spare transmission line. 

[0014] Since the system itself switches to reserve wavelength and it continues a communication 
link to the failure of an optical output circuit by considering as the above configurations, it 
becomes unnecessary to equip the wave-length-multiple-telecommunication system and its 
failure remedy of this invention with a spare transceiver system. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Drawing 1 is the block diagram showing 1 operation gestalt of this 
invention, and transmission equipment, and 8a and 8b of 100 and 200 are transmission lines in 
drawing 1 , respectively. Moreover, the optical output circuit which changes the electrical signal 
into which 2 is inputted, respectively into the lightwave signal of the wavelength (lambdal- 
lambda4) which was able to be defined beforehand, respectively in each transmission equipment, 
The multiplexing machine which 3 multiplexs the lightwave signal from each optical output 
circuit 2, and is made into one wavelength multiplexing lightwave signal, The transmitting-side 
amplifier which amplifies the lightwave signal with which 4 was multiplexed, the receiving-side 
optical amplifier which amplifies the lightwave signal with which 5 has been sent through a 
transmission line, The splitter with which 6 separates a lightwave signal spectrally, and 7 are 
band pass filters (BPF) with which passage frequency bands differ, respectively. It is that these 
are the same as that of the same sign of drawing 2 , or a corresponding part, and the optical 
transmitting sections 101a and 201b and the optical receive sections 101b and 201a are formed 
by these like drawing 2 , respectively. 

[0016] Moreover, a coupler for a band pass filter (BPF) for the supervisory circuit where 10 
supervises the condition (that is, is the normal lightwave signal transmitted or not?) of the 
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lightwave signal of each wavelength, and 20 to extract the reserve wavelength lambda 5, and 30 
to carry out optical branching of the optical output from BPF20 at the number of sending signals, 
and 40 are the selection circuitries for switching and outputting the lightwave signal from BPF7, 
or the lightwave signal from a coupler 30. Moreover, 50 outputs the control information which is 
a control circuit, and tells a transmitting side about to which light wave length signal 
abnormalities have occurred while operating the selection circuitry 40 to the wavelength on 
which abnormalities were detected and making the lightwave signal from a coupler 30 choose, 
when abnormalities are detected by which light wave length signal in a supervisory circuit 10. 
[0017] A splitter for a multiplexing machine for the electrical and electric equipment / optical 
transducer for 60 to change the control information from a control circuit 50 into a lightwave 
signal, and 61 to multiplex to the wavelength multiplexing lightwave signal which uses this 
lightwave signal for a communication link, and 62 to extract the lightwave signal which shows 
control information from the wavelength multiplexing lightwave signal sent from the 
transmitting side, and 63 are the light / electric transducer for changing the lightwave signal of a 
splitter 62 into an electrical signal, and outputting control information. Moreover, the selection 
circuitry which chooses one in a coupler for 70 to branch the electrical signal inputted from the 
outside and two or more electrical signals into which 80 is inputted according to the control 
information from the receiving-side control circuit 50, and 90 are the optical output circuits for 
changing the electrical signal chosen by the selection circuitry 80 into the wavelength lambdal, 
lambda2, and lambda3 currently used by the normal communication link, and reserve 
wavelength lambda 5 other than lambda4. 

[0018] In addition, the control means which says an optical output circuit also as the reserve 
wavelength transmitting section, and is said on these specifications with a coupler 30, a selection 
circuitry 40, a control circuit 50, the electrical and electric equipment / optical transducer 60, and 
the multiplexing vessel 61 is constituted, and the means for switching further said on these 
specifications by the splitter 62, light / electric transducer 63, the coupler 70, and the selection 
circuitry 80 consists of these specifications. 

[0019] Next, actuation of the operation gestalt shown in drawing 1 is explained. For example, in 
the receiving side of transmission equipment 200, the wavelength multiplexing lightwave signal 
received is divided into each lightwave signal by the splitter 6 and BPF7, each lightwave signal 
is outputted to a selection circuitry 40 and a supervisory circuit 10, and a supervisory circuit 10 
supervises each lightwave signal. When the control circuit 50 was collecting the monitor results 
of a supervisory circuit 10 and abnormalities are detected by which lightwave signal in a 
supervisory circuit 10, To which light wave length signal abnormalities occurred And when 
abnormalities are detected by which lightwave signal in a supervisory circuit 10, The control 
information which tells a transmitting side about to which light wave length signal abnormalities 
have occurred is generated, and it multiplexs to the wavelength multiplexing lightwave signal 
which changes this control information into delivery and a lightwave signal to the electrical and 
electric equipment / optical transducer 60, and is used for a communication link with the 
multiplexing vessel 61. And the wavelength multiplexing lightwave signal with which it was 
multiplexed in control information is transmitted to the optical receive section of transmission 
equipment 100 through transmission-line 8b. 

[0020] In transmission equipment 100, the lightwave signal on which control information has 
ridden with the splitter 62 is extracted from the wavelength multiplexing lightwave signal 
inputted through transmission-line 8b, and it changes into an electrical signal by light / electric 
transducer 63, and inputs into a selection circuitry 80. Each sending signal from the outside 
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which branched with the coupler 70 is inputted into the selection circuitry 80 as mentioned 
above, and a selection circuitry 80 inputs the sending signal which receiving abnormalities have 
generated according to the sent control information into the spare optical output circuit 90, 
changes this sending signal into the lightwave signal of the reserve wavelength lambda 5, 
multiplexs to the wavelength multiplexing lightwave signal transmitted with the multiplexing 
vessel 3, and transmits to transmission equipment 200 through transmission-line 8a. 
[0021] Although the wavelength multiplexing lightwave signal transmitted to transmission 
equipment 200 is divided into each lightwave signal by a splitter 6 and each BPF, BPF20 is set 
up so that the lightwave signal of wavelength lambda 5 may be outputted, and the lightwave 
signal of the outputted wavelength lambda 5 is inputted into a selection circuitry 40 through a 
coupler 30. By the surveillance intelligence from a supervisory circuit 10, the control circuit 50 
has switched the input of the selection circuitry 40 of the lightwave signal with which 
abnormalities were detected to the input from the coupler 30, and the lightwave signal with 
which abnormalities were detected by this communicates on the reserve wavelength lambda 5, 
and can continue now the communication link of a wavelength multiplexing lightwave signal. 
[0022] In addition, although wavelength used for a signal is set to lambdal-lambda4 and reserve 
wavelength is explained as lambda 5 with the operation gestalt shown in drawing 1 , it is good 
also as a configuration which the wavelength used for a signal is not necessarily limited to four 
waves, and gave two or more waves of reserve wavelength. Moreover, with the operation gestalt 
shown in drawing 1 , although it can be made to correspond to the failure of the optical output 
circuit 2, it cannot respond to the failure of a transmission line. Therefore, it can also consider as 
the configuration which gave the optical transmitting section of a reserve as further shown in 
drawing 3 , the spare optical receive section, and the transceiver system of the reserve which 
consists of a spare transmission line. 
[0023] 

[Effect of the Invention] As explained above, the restoration of a failure of them is attained 
without affecting an end user until it switches automatically the wave-length-multiple- 
telecommunication system and its failure remedy of this invention to reserve wavelength by the 
wavelength multiplexer side, and they can continue a communication link, even if a failure 
occurs on which wavelength, and they are exchanged in the package of failure wavelength. 
Moreover, since a communication link is continuable on reserve wavelength, there is 
effectiveness - it becomes unnecessary to necessarily carry out the reserve of the optical output 
circuit of full wave length to transmission equipment etc.. 



[Translation done.] 
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